Abstract-We provide evidence on wage profiles of immigrants using Current Population Survey data from 1979 to 2003, taking into account that changes in labor market conditions impact natives and immigrants differently. High rates of immigrant wage assimilation, in general, and relatively high wages of immigrant cohorts that arrived during the 1990s, in particular, can to a large extent be explained by a negative trend in unemployment in the data. Relating immigrant and native period effects to local labor market unemployment, we find that wage assimilation among lesser-educated immigrants is negligible. For high-school-and collegeeducated male immigrants, rates of wage assimilation during early years in the United States are procyclical, suggesting that rising unemployment slows accumulation of U.S.-specific human capital.
I. Introduction R eal wages vary over the business cycle, but the sensitivity of wages to economic fluctuations differs across groups of workers. Card (1995) , for example, provides evidence that wages of young workers are more procyclical than are wages of more senior workers. In this paper, we use data from the Current Population Survey (CPS) from 1979 through 2003 and establish that wages of immigrants to the United States are more sensitive to changes in local unemployment than are wages of natives.
That labor market conditions affect wages of immigrants and natives differently turns out to have important implications for estimation of the economic progress of immigrants. Immigrants typically earn lower pay than comparable nativeborn workers during the first years after arrival. The extent to which immigrants experience faster wage growth than natives, and, perhaps, close the wage gap over time forms a central topic in the economics of immigration (Chiswick, 1978; Borjas, 1994 Borjas, , 1999 . Because of the well-known problem of separating aging, cohort, and period effects, a standard identifying restriction in recent empirical studies is that period effects are equal for natives and immigrants. This assumption is unlikely to hold in data that cover periods of changing macroeconomic conditions, and estimates of assimilation effects may thus contain severe bias. 1 Below we show that, in data covering the economic expansion of the 1990s, failure to allow for differential effects of the improving labor market conditions on the wages of immigrants and natives produces a considerable positive bias in estimated assimilation rates. For the same reason, the standard methodology overestimates the fixed wage effects of immigrant cohorts arriving during the 1990s.
Our empirical strategy is to augment the synthetic panel methodology with wage curve effects (Blanchflower & Oswald, 1994) . 2 We thus link period effects to conditions in the local labor market. By allowing the association between individual wages and local unemployment to differ for immigrant and native workers, we estimate assimilation effects on immigrant wages, allowing for differential responses to local labor market conditions.
In addition to the effects on wage levels, labor market conditions might also affect the wage growth of immigrants relative to that of natives. The interaction between wage change and unemployment can, however, be viewed from two different angles. On the one hand, lower unemployment will boost the rate of wage assimilation if more favorable employment opportunities raise actual work experience and thereby improve immigrants' accumulation of countryspecific human capital. This human-capital channel suggests a negative relationship between the wage effect of years since migration and local unemployment.
On the other hand, the responsiveness of immigrant wages to changes in labor market conditions might be expected to diminish with time spent in the United States as employment opportunities for immigrants approach those of natives. Acquisition of firm-specific human capital and improved outside job prospects will strengthen the relative bargaining position of immigrants over time and make their wages less exposed to local labor market conditions. Thus, from a wage-bargaining perspective we expect to find a positive relationship between the wage effect of unemployment and years since migration.
The two perspectives yield different predictions about the interaction between local unemployment and relative wage growth of immigrants, suggesting a nontrivial pattern of wage assimilation under different macroeconomic conditions. In the empirical analyses, we allow for flexible interactions between years since migration and local unemployment rates in order to give an empirical account of how the assimilation process may vary over the business cycle.
The next section outlines a simple theoretical framework to sort out the mechanisms underlying the relationship between local labor market conditions and the evolution of immigrant wages, taking into account that local unemployment affects immigrant wages both through the wage bargaining process and through accumulation of countryspecific human capital. Section III presents the empirical strategy and includes a discussion of scenarios under which changes in labor market conditions give rise to biased estimates of wage assimilation and immigrant cohort differentials within the standard synthetic panel framework. The section also introduces an augmented methodology that conditions period effects on local unemployment and allows effects to differ for natives and immigrants. After a description of the CPS data samples and our measure of local unemployment rates, section V presents the empirical results of the study. Section VI concludes the paper.
II. Theoretical Framework
Business cycles influence wages of immigrants in two important ways: employment opportunities affect both the accumulation of human capital specific to the host country and the relative bargaining position of immigrants. To focus on the two channels, write the wage rate W as
where B ⑀(0,1] is the fraction of productivity that accrues to the worker, and P denotes individual productivity. Both immigrants' productivity on the job (P) and their ability to extract pay for their productive contribution (B) will depend on conditions in the labor market.
A. Unemployment and the Accumulation of CountrySpecific Human Capital
We assume that the productivity level of an immigrant relates to that of a native through the following expression:
where p N is the log of the productivity level of a native-born worker with the same formal qualifications (such as age, gender, educational attainment) as the immigrant, and E is the total work experience in the host country. The function (E) can be thought of as a learning function that captures the gap between the productivity levels of an immigrant and a native. 3 The function thus describes the accumulation of country-specific human capital over time, with (0) reflecting the cultural distance between the home and host countries. Equation (2) reflects a stylized learning-by-doing approach where an immigrant, through actual work, acquires skills and human capital that enhance productivity. Assume that the employment probability of an immigrant is given by ϭ 1 Ϫ u, where u is the unemployment rate in the local labor market and Ն 1 is a factor measuring an immigrant's relative disadvantage in obtaining a job. 4 At the time of entry, immigrants often lack the language skills, informal networks, and knowledge of the functioning of the labor market necessary for successful job search. Such disadvantages diminish with time in the host country. 5 We therefore assume that is a declining function in years since migration and approaches unity as the immigrant assimilates into the labor market, that is, Ј Յ 0 and Љ Ն 0. For natives, the employment probability equals 1 Ϫ u.
To simplify the exposition, assume for now that unemployment has been at its steady-state level since the immigrant's date of arrival. The total work experience in the new country is then given by
where YSM denotes years since migration. Work experience is increasing in YSM, and its growth rate equals
which is the immigrant's expected work experience in the current period. Accumulated experience is declining in u, as ‫ץ‬E ‫ץ‬u
In words, a higher level of unemployment results in a lower employment probability for each year in the host country and, thus, less accumulated experience.
We assume that is concave (that is, ‫ץ‬ 2 /‫ץ‬E 2 Յ 0) and that approaches 0 as the immigrant closes the cultural gap. Consider the following specific form of the learning function:
where k captures cultural distance and is a proportional skills-improvement factor. The rate of relative productivity growth of an immigrant is given by ‫‪E‬ץ/ץ‬ ϭ Ϫ Ն 0, and the annual growth rate of country-specific human capital by ‫ץ/ץ‬YSM ϭ Ϫ(1Ϫu) Ն 0. One important concern is how the rate of human capital accumulation is affected by the unemployment rate. Taking the derivative of ‫ץ/ץ‬YSM with respect to unemployment yields
The first term of the cross partial derivative is negative, reflecting that a higher level of unemployment reduces immigrants' employment experiences and accumulated learning. The second term, however, is positive, arising from the concavity of the learning function and the fact that less accumulated learning renders the immigrant with a lower and consequently a higher learning potential. With the two opposing terms, the sign of the cross partial derivative is indeterminate. Plugging in YSMϭ0, it is easy to see, however, that the sign initially is negative. As prior accumulation of human capital gains weight with higher YSM, the sign will eventually turn positive, with the turning point YSM* implicitly defined by 6
For recently arrived immigrants with YSM less than YSM*, higher unemployment reduces the rate of human capital accumulation. Such reduction during early years leads to postponement of acquisition of country-specific human capital and thus to a positive effect of unemployment on the rate of human capital accumulation for established immigrants with YSM greater than YSM*.
B. A Simple Bargaining Model of Wage Determination
Consider next the worker's share factor B. Assume that wages are determined as the outcome of an asymmetric Nash bargaining process (Binmore, Rubinstein, & Wolinsky, 1986) , in which the worker's objective is to maximize the difference between the wage and the expected alternative pay, and the firm seeks to maximize profits. If disagreement payoffs are 0 for both parties, we have
where ␤ ʦ (0,1] is an underlying bargaining-power parameter and A is the worker's alternative wage. Let the alternative wage be given by the expected wage from employment outside the firm; that is, Aϭ(1 Ϫ u)W , where W is the average wage for similar workers with productivity P in the labor market, and 1 Ϫ u is again the probability of obtaining a job at this wage. Assuming that workers with the same characteristics (including YSM) and productivity are paid the same wage, the market equilibrium is given by W* ϭ W . Inserting the expression for A into equation (4) yields the equilibrium wage W* ϭ B*P, where
Measured in logs, b*ϭ ln B*, and we have
The outcome of the bargaining process depends on the unemployment rate, with the share of productivity going to the worker in the form of pay declining with higher unemployment. This holds for both natives and immigrants. For immigrants, the bargaining outcome additionally depends on years since migration, because the expected alternative wage increases with years in the host country. As the relative employment disadvantage declines over time, the immigrant share factor rises and approaches that of natives (that is,
The result is an indirect assimilation effect on wages, operating through improvements in the bargaining outcome of the immigrant. Note also that the cross partial derivative is positive-the adverse effect of rising unemployment on immigrant wages lessens with years in the host country. Because of their poorer outside employment prospects, the bargaining position of recently arrived immigrants is more responsive to changes in labor market conditions than is the position of established immigrants.
C. The Effect of Unemployment on Immigrant Wage Profiles
The predictions from the theoretical framework can be summarized as follows. First, the pay gap between immigrants and natives is larger the higher is unemployment. Less favorable job opportunities affect immigrants more severely than natives, having a stronger effect on immigrants' outside opportunity wage and thus their bargained wage. Moreover, the relative productivity of immigrants is lower during periods of high unemployment, because their accumulated human capital through work experience is hampered.
In addition to the direct effect on wages, unemployment affects the rate of wage assimilation, or the slope of the wage profile, of immigrants. On the one hand, the result of an increase in unemployment on human capital accumulation is, at least initially, a flatter wage profile because of reduced learning effects. Because of the concavity of the learning function, however, the effect of unemployment on learning switches from negative to positive after some years in the host country, implying a steeper profile in highunemployment regimes. Furthermore, because bargaining outcomes of recently arrived immigrants are more sensitive to labor market conditions than are those of established immigrants, a higher unemployment rate reduces wages for recently arrived immigrants more than for older immigrants-which in turn results in a steeper wage profile. Whether increases in unemployment raise or flatten the slope of the immigrant wage profile at low YSM depends on which of the two mechanisms, bargaining or human capital accumulation, dominates. Finally, any negative effect of unemployment on the slope of the wage profile should be observed only during the early years in the host country.
III. Empirical Methodology

A. Augmenting the Synthetic Panel Model
The empirical model builds on the synthetic panel framework of Borjas (1985 Borjas ( , 1995 . Suppose the wage equation of immigrants observed in calendar year t is given by 7
and the wage equation of natives by
where y jt is the log wage of person j in year t; X is a vector of socioeconomic characteristics such as schooling and marital status; A gives the age of the individual at the time of observation; C jm is an indicator variable for the calendar year in which the immigrant arrived in the host country; YSM jt is the number of years the immigrant has resided in the host country; and ⌸ j ⅐ denotes a set of indicator variables set to unity if the observation is made in calendar year t.
In the empirical analyses, we estimate wage equations separately by gender and three levels of educational attainment: less than high school, high school, and college education. This split is motivated by the nonseparability of schooling and experience effects on wages. A stylized fact of the U.S. wage structure is that wages of better-educated workers continue to rise for a longer period than those of lesser-educated workers. Such differences may be even more pronounced for immigrants if educational skills and host-country-specific skills such as language proficiency and access to interpersonal networks are complementary (Berman, Lang, & Siniver, 2003; Chiswick & Miller, 2002) . 8 In equations (6) and (7), the vector ␤ captures any time-invariant differences in wages across immigrant arrival cohorts, and the vectors ␥ I and ␥ N the period effects (that is, the effects of macroeconomic conditions) on immigrant and native wages. The coefficient of YSM, ␣, which measures the additional wage growth associated with spending time in the host country, forms the key parameter of interest in studies of immigrant wage assimilation. 9 Unfortunately, because of collinearity between year of arrival, YSM, and year of observation, the coefficients ␣, ␤, and ␥ I are not separately identified in the immigrant wage equation. Following Borjas (1985 Borjas ( , 1991 , the common strategy for the identification problem is to impose the restriction that ␥ I ϭ ␥ N . That is, in the standard synthetic panel framework, trends and transitory changes in aggregate macroeconomic and labor market conditions are assumed to have the same relative effect on native and immigrant wages.
In this paper, we relax the restriction imposed by the assumption of equal period effect and allow for nativeimmigrant differences in responsiveness to local labor market conditions. To account for such differences, we extend the empirical framework, drawing on the wage-curve literature (Blanchflower & Oswald, 1994; Card, 1995) . In that literature, transitory regional effects on wages have been shown to vary systematically (and inversely) with the unemployment rate in the local labor market. Thus, we model the period effect as proportional to the natural logarithm of the local unemployment rate (u rt ) and allow for separate transitory wage effects for immigrants and natives:
where I is an indicator variable equal to 1 for immigrants and 0 for natives, and the coefficients I and N are the wage-curve elasticities of immigrants and natives. 10 7 To simplify the notation, higher-order terms in age and YSM are omitted from the discussion of the empirical specification. 8 Recent empirical evidence in Schoeni (1997) , Betts and Lofstrom (2000) , and Borjas (2000) also indicates that the earnings assimilation process and earnings growth of U.S. immigrants are linked to educational attainment.
9 Note, however, that for the wage growth of immigrants to exceed that of natives, the sum of ␣ and ␦ 1 must be greater than ␦ N . See also Borjas (1999) . 10 Blanchflower and Oswald show that proper identification of the wage-curve elasticity requires inclusion of a fixed regional effect in the wage equation. The full empirical specification therefore includes a set of regional indicator variables, ␥ r . Also, to capture macroeconomic conditions common to all regions, the empirical specification contains indicator variables for year of observation, giving rise to the term ␥ t 0 .
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Equation (8) is restrictive in that the effect of local labor market conditions on the immigrant wage is independent of years of residence in the host country. According to the theoretical discussion of the previous section, this restriction is not likely to be valid. As immigrants accumulate human capital such as work experience, seniority, union membership, and interpersonal networks in the host country, we expect the influence of local labor market conditions on immigrant wages to become more similar to that of natives. In other words, I is expected to depend on time spent in the host country and may perhaps eventually approach N . Furthermore, the process of accumulation of human capital may itself be influenced by the unemployment rate. We therefore extend the empirical specification and let the effect of local unemployment interact with years since migration. This allows us to discuss the effect of local labor market conditions both on the relative level of wages and on the assimilation rate of immigrants.
B. Biased Estimates of Immigrant Assimilation and Cohort Effects?
Before we proceed to the empirical analysis, we briefly discuss the conditions under which failure to allow for differential responsiveness of immigrant and native wages to changes in local unemployment will lead to bias in the standard synthetic panel methodology. Consider first the coefficient of YSM, ␣ , in equation (6). Let ␣ be the OLS estimator, based on the assumption of equal period effects and estimated without local unemployment among the rightside variables. Omitted variable analysis yields the following expression for the bias in ␣ :
where Z is the vector of right-side variables in the standard methodology, YSM,lnu is the coefficient of YSM in an auxiliary least squares regression of lnu rt on Z, and YSMI*lnu is the coefficient of YSM in the similar regression of the interaction term between immigrant status and unemployment, I* ln u rt , on Z. Because the standard framework, through its inclusion of both period and state effects, captures a large part of the variation in ln u rt , the coefficient YSM,ln u is likely to be small. 11 The second term of equation (9) shows that bias is likely to arise if wage-curve coefficients of the two groups differ and there is a nonzero conditional correlation between YSM and I* ln u rt . The empirical specification conditions on year of arrival, and within an arrival cohort YSM increases with calendar time. Thus, if there is a trend in unemployment during the period of observation, failure to allow for unemployment effects may lead to biased estimates of assimilation rates. On the other hand, if there is no trend in unemployment over the period of observation, YSM,I*lnu is likely to be small, and excluding unemployment from the empirical model may lead to only negligible bias in the estimated effect of years since migration.
The theoretical model in section II suggests that immigrant wages on average are more responsive to changes in unemployment than are native wages. Accordingly, the sign of the difference I Ϫ N is expected to be negative. Thus, if there is a negative trend in unemployment over the period of observation, estimated assimilation rates will be contaminated by an upward bias. If the trend is positive, estimated assimilation rates based on the standard empirical framework will be downward biased.
Consider next cohort effects. The omitted variable bias formula is similar to that in equation (9) with ␣ interchanged with ␤, and where ⅐,⅐ now is the regression coefficients of year of arrival in a regression of I* ln u rt on Z. If all immigrant cohorts are observed in equal proportions each sample year within each region, there is no partial correlation between the unemployment rate and year of arrival in the data. Entry and exit of cohorts over time will, however, introduce covariance between calendar time and cohorts in the data, resulting in biased coefficient estimates if unemployment varies over the sample period.
In sum, if immigrant and native earnings respond differently to changes in unemployment and if there is a trend in unemployment over the sample period, the coefficient of YSM will be biased when the empirical model fails to allow for unemployment effects on wages. Similarly, if immigrant cohorts are observed with varying proportions over the sample period, fluctuations in unemployment over time may induce bias in estimated cohort effects on wages when estimates are based on the standard synthetic panel framework.
IV. Data
To study the empirical linkages between local unemployment and wages of immigrants, it is desirable that the data contain sufficient time series variation in local unemployment. 12 To provide background on recent trends in U.S. unemployment, figure 1 plots the time series of the national unemployment rate between 1958 and 2004. The figure hints that census data, which form the basis for major studies of immigrant assimilation using the synthetic panel approach, are unlikely to contain much time series variation in unemployment, as the past five decennial census years all lie at the tail end of sustained economic expansions. 13 In light of the bias discussion of the preceding section, an implication of this observation is that estimates of immigrant earnings assimilation based on census data are 11 If the distribution of immigrants across states changes systematically with YSM, such a correlation may arise even in models that include both period and state effects. In our data, we find that the conditional correlation between YSM and ln u is very small in magnitude.
12 Because the empirical model conditions on a fixed regional effect, the estimation is based on variation in unemployment within regions. 13 Recall that earnings questions in census data refer to the year prior to the census. unlikely to be contaminated by bias from failure to allow for differential immigrant and native responsiveness to changes in unemployment. The native-immigrant wage gap, however, is likely to be unusually low in census data simply because evaluation is based on observation years with low unemployment.
To obtain both variation in the data and longer time series of local unemployment, in the empirical analyses we rely instead on data drawn from the Current Population Survey (CPS). 14 The CPS is a monthly survey covering approximately 60,000 households. Households are typically included in the survey for four consecutive months, out of the survey for the next eight months, and then back in the survey for another four months. Each month, one-quarter of those surveyed (namely, the outgoing rotation groups) are asked detailed questions about labor earnings. Beginning in January 1994, questions relating to immigration have been part of the basic monthly questionnaire, and prior to that date supplemental questionnaires covering immigration topics were administered to all households participating in the survey in November 1979 , April 1983 , June 1986 , June 1988 , and June 1991 In the present study, analysis samples consist of all immigrants included in the 1994-2003 outgoing rotations and the earlier immigrant supplements. To optimize sample sizes, we merge immigration-related information for the individual from the pre-1994 supplements into the outgoing rotations' data of the concurrent and following three surveys. 15 We restrict the regression samples to those aged 21 to 64 who are not enrolled in school and who usually work at least 1 hour per week at the time of the survey. Because date of entry to the United States has not been asked consistently of individuals born in outlying areas (for example, Puerto Rico), such observations are dropped. The dependent variable of the empirical analyses is the natural logarithm of the hourly wage, with the hourly wage measured as the rate of pay for hourly employees and as weekly earnings divided by usual hours worked for salaried workers. 16 Individuals reporting earning less than $1.00 per hour (constant 1982-1984 dollars) are excluded from the samples.
The sample restrictions leave total samples of 1,640,376 observations (of whom 838,873 are males and 171,467 are immigrants) covering the 1979-2003 period. We merge into the microsamples monthly data on unemployment in the 14 Another important advantage of CPS data is that earnings information pertains more directly to hourly wages than in census data, where hourly wages must be computed by combining information on reported annual salary, weeks worked, and usual hours worked per week during the preceding year. If there is measurement error in computed annual hours, census-based estimates of immigrant wage assimilation will in part capture changes in hours worked as immigrants adjust to the U.S. labor market. 15 Because every household that participated in, say, the June 1986 survey received the supplemental immigration questionnaire, earnings data are available for one-quarter of those households (that is, the households that became outgoing rotations) in July 1986, and so forth. The merge algorithm uses CPS rotation, household ID, gender, and age, and allows for the possibility of a birthday between the months of the supplement and the outgoing rotation when these are not the same. Funkhouser and Trejo (1995) employ a similar strategy for the CPS surveys from the 1980s. See also the discussion in Duleep and Regets (1997) . 16 We adjusted top-coded weekly earnings so as to obtain consistency across sample years. The adjustment first identified the real dollar value of the strictest top-coded value in the data and then replaced the weekly earnings of individuals earning more than this limit by 1.5 times the limit. The conclusions of the empirical analysis are, however, robust to whether or not we implement this adjustment. 
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state of residence. The monthly unemployment rates are collected from the Local Area Unemployment Statistics (LAUS) program of the Bureau of Labor Statistics. 17 In total, the samples contain 7,140 observations of local unemployment (140 months times 51 states including District of Columbia). To avoid downward bias in standard errors caused by unobserved common components of variance for individuals in the same labor market (Moulton, 1986) , we calculate standard errors in all regression analyses using state-by-month clustering of observations. 18 Sample descriptive statistics are presented in appendix tables A1 and A2.
An important concern for the empirical analysis is whether or not there is a trend in unemployment in the data. When, based on the state-by-month combinations in the sample, we regress the natural logarithm of our unemployment measure on a simple time trend (that is, the year of observation), the coefficient estimate is Ϫ0.0258 (s.e. ϭ 0.0006; N ϭ 7,140). With a significant negative trend in the unemployment rate in the data, estimation results based on the synthetic panel model might be expected to be highly sensitive to the treatment of period effects.
V. Empirical Analyses
A. Immigrant and Native Wage-Curve Responses
A central prediction from the theoretical framework is that immigrant wages are more sensitive to changes in local unemployment than are wages of natives. To test this proposition, we begin the empirical analysis by applying the synthetic panel methodology [equations (6) and (7)], augmented with simple wage-curve effects, to the CPS samples. Estimates of the wage-curve elasticities-the coefficients N and I of equation (8)-appear in table 1. Because the theoretical framework suggests that wages are affected by both current unemployment (for example, through outside options and bargaining) and past unemployment (through accumulation of human capital), we use the average local unemployment rate over the 36 months preceding the month of the CPS interview in the empirical analysis. 19 As table 1 reveals, wages of immigrants do indeed exhibit greater responsiveness to changes in local unemployment than do wages of natives. This pattern appears for both genders and across groups defined by education and age, with statistically significant differences by nativity for all education-age cells considered except for older workers with a high-school diploma. To illustrate the magnitude of estimates, according to the first table row a 10% (not percentage-point) increase in local unemployment reduces wages of immigrant men aged 31-49 with less than a high-school education by 1.7%, and wages of natives by 0.3%.
The table shows that wage-curve elasticities are smaller, in absolute value, for older workers than for younger workers. As workers acquire labor market experience, their wages gradually become more independent of local labor market conditions. Elasticities also tend to be smaller for more highly educated workers, at least for young native males. Both patterns are consistent with the findings of Card (1995) and with explanations relating to internal labor markets and acquisition of firm-specific human capital cited by Card.
For women, the wage-curve patterns by age and education are similar to those for men, but, overall, estimates of wage-curve elasticities are less negative than for men. In particular, for native females with a college education we find a positive elasticity estimate. Differences in estimates 17 In the LAUS program, monthly estimates of state unemployment combine data from the CPS, the Current Employment Statistics (CES) program, and state unemployment insurance systems. For certain states, the monthly estimate is based on small samples and may therefore contain measurement error. Our procedure (described below) of averaging state unemployment over 36-month windows will reduce such noise in the data. 18 The Metropolitan Statistical Area (MSA) might better represent the local labor market than the state, and, in sensitivity analyses available upon request, we conduct the empirical analyses at the MSA level. Unfortunately, monthly unemployment rates are not available at the MSA level for the entire sample period, and not all MSAs are included in the LAUS data. In addition, we lose observations of individuals who reside outside MSAs. Finally, measurement error may be a serious concern at the MSA level, as monthly estimates of unemployment for many MSAs are based on few observations. 19 See below for sensitivity tests using alternative measures of local unemployment. by gender may reflect systematic differences in labor force attachment.
Indeed, procyclical labor force participation is likely to induce a positive bias in our estimates of wage responsiveness, that is, to make estimates less negative (see, for example, Solon, Barsky, & Parker, 1994) . If favorable unobserved individual wage determinants are positively correlated with characteristics that preserve employment during recessions, then wage-curve estimates contain a positive bias, as low-wage workers are more likely to be absent from the sample during periods of high unemployment. Along the same lines, selective return migration may result in a positive bias in immigrant elasticity estimates if low-wage immigrants are more likely to disappear from the sample during economic downturns. Such labor force composition patterns over the business cycle suggest that the estimates in table 1 understate both the wage responsiveness of native workers and differences between natives and immigrants. Thus, if changes in workforce composition were the driving force behind our estimates of nativeimmigrant differences in wage responsiveness, high-wage immigrants must be leaving employment during recessions. This scenario seems unlikely. Recent empirical evidence based on balanced panels of individuals also suggests that estimates of the responsiveness of real wages to changes in unemployment are not severely affected by changes in workforce composition over the business cycle (Hines, Hoynes, & Krueger, 2003) .
In sensitivity analyses available upon request, we explore using alternative lags of local unemployment, including averages over 12, 13-24, and 25-36 months prior to the wage observation. 20 Results reveal that specifications using lagged unemployment rates outperform (in terms of Rsquared and mean squared error) models with unemployed measured over the recent period. But, regardless of specification, estimated wage-curve elasticities are more negative for immigrants than for native workers. The evidence therefore confirms the prediction that immigrants are more adversely affected by economic downturns-and benefit more from economic expansions-than natives.
B. Treatment of Period Effects and Estimates of Immigrant Wage Assimilation
The combination of greater wage-curve responsiveness of immigrants and a trend in unemployment will, according to the bias discussion of section III, make estimates of immigrant wage assimilation sensitive to treatment of period effects. To investigate this issue, we estimate the synthetic panel model using three alternative specifications of the period effect (complete regression results are reported in appendix tables A3, A4, and A5). In the first specification (columns 1 and 4), we follow the standard approach and impose the restriction that period effects of immigrants are 20 Nakamura and Nakamura (1992) and Chiswick and Miller (2002) report evidence, based on cross-sectional census data, that current earnings of immigrants are affected by (national) unemployment at the time of entry into the United States. When we also include the log unemployment rate at the time of entry in the empirical model, the coefficient estimate is negative but insignificant, whereas the coefficient and standard error of log current unemployment (36-month average) are unaffected. We reach the same conclusion when we include both unemployment measures in earnings regressions based on census data.
FIGURE 2.-PREDICTED WAGE PROFILES
Note: Profiles illustrate predicted wage paths with 95% confidence intervals for immigrants and a native comparison group. Predictions are based on coefficient estimates listed in tables A3, A4, and A5, columns 3 and 6, and are evaluated at the median unemployment rate in the immigrant sample (5.5%). Immigrant profiles are drawn for someone who is 25 years of age at the time of arrival and use the weighted average cohort and country-of-birth coefficients. Native and immigrant intercepts are both evaluated at mean characteristics (education, marital status, year of observation, and state of residence) of the respective immigrant sample.
identical to those of natives. The second specification (columns 2 and 5) adds simple wage-curve effects but allows for differential responses of immigrants and natives; and the third specification (columns 3 and 6) permits wage responsiveness to depend on age and years since migration by including interaction terms between log unemployment and the age and YSM polynomials. Because the interaction terms are statistically significant for all male, and most female, groups (see the last rows of tables A3 through A5), we proceed by contrasting results from the first (standard methodology) and third (augmented methodology) specifications of the period effect.
Based on the augmented methodology, figure 2 plots predicted wage paths (with 95% confidence intervals) between the ages of 25 and 50 of immigrants and a native comparison group for each of the six gender-education groups. The immigrant profile describes the wage path of someone who arrives in the United States at age 25 and is evaluated at the weighted mean cohort and country-oforigin effects of the respective group. Both immigrant and native intercepts are evaluated at immigrant means of explanatory variables such as educational attainment, state of residence, and year of observation. Moreover, all profiles hold the state unemployment rate constant at 5.5% (the median unemployment rate in the immigrant sample).
As expected, the figure illustrates that wage profiles differ by educational attainment, with both wage levels and wage growth increasing in attainment. And, even though immigrant wage profiles initially are steeper than native profiles for all groups considered, assimilation effects on hourly wages appear to stall 10-15 years after arrival. Overall, figure 1 displays sizable wage gaps between immigrants and the native comparison groups without wage convergence for any of the gender-education groups considered. 21 Table 2 lists the predicted log wage differentials between immigrants and natives, evaluated at 0, 10, and 20 years after arrival, based on both the standard and augmented methods. (Differentials based on the augmented method equal the distance between immigrant and native profiles in figure 1.) In addition, the table reports cumulative wage assimilation, computed as the difference in log wage growth between the ages of 25 and 35 (10-year growth) or 45 (20-year growth) for immigrants and natives. In each column, results from the two alternative specifications are reported along with the implied bias in estimates based on the standard method. The table documents important differences in the patterns of wage gaps and wage growth from the two sets of estimates. For all six groups considered, the standard method indicates a substantial reduction in the wage gap over time. In other words, the methodology points to significant assimilation effects on immigrant wages. For male immigrants, the standard method suggests that wage growth after 20 years in the United States exceed that of natives by 15 to 17 percentage points, depending on the educational group considered. In comparison, the preferred methodology reveals much smaller assimilation effects, ranging from 8 to 11 percentage points for male immigrants after 20 years in the United States. 22 21 In a recent study, Lubotsky (2001) shows that measurement of native-immigrant earnings gaps depends on skill prices during the period of observation. Specifically, Lubotsky demonstrates that the earnings gap between natives and immigrants that arrived in the United States during the early 1990s is reduced by one-quarter when evaluated using 1980 skill prices rather than those that prevailed during the 1990s. Thus, assessments of native-immigrant wage differentials in the present study would have been smaller had we used 1980 rather than late-1990s skill prices.
22 Based on census data, using a slightly different model specification and pooling low-and high-education groups, Borjas (1999) computes an assimilation effect of 10.0 percentage points after 20 years for male immigrants. When we apply our specification and sample restrictions to samples drawn from 1970, 1980, and 1990 census data, we find greater assimilation effects (estimates ranging from 12 to 20 percentage points, depending on group considered) than those reported in table 2. We speculate that differences between CPS-and census-based estimates arise in part because census estimates, on account of measurement errors, are influenced by changes in hours worked. This question warrants future consideration. As expected (because of the stability of economic condi- Note: Standard errors are reported in parentheses. Wage differentials are based on coefficient estimates listed in tables A3, A4, and A5, columns 1 and 4 (standard methodology) and columns 3 and 6 (augmented methodology). The log wage differential is calculated for an immigrant who arrives in the United States at age 25. Estimates from the augmented methodology are evaluated at the median local unemployment rate in the immigrant sample (5.5%). Cumulative wage assimilation is computed as the difference in wage growth of immigrants and natives between the ages of 25 and 35 or 45, or, equivalently, the change in the wage differential between ages 25 and 35 or 45. Let w n (a) denote the predicted native log wage at age a, and w i (a,y) the predicted immigrant log wage at age a and y years since migration. Wage assimilation after 20 years is then equal to [w i (45, 20) 
The finding that the standard methodology yields stronger assimilation effects on immigrant wages than does the augmented methodology is precisely as predicted by the bias discussion of section III. Because wages of immigrants are more responsive to changes in economic conditions than are wages of natives, relative immigrant wages improved as a result of the sustained economic expansion during the 1990s. When the empirical model fails to consider the differential effects of unemployment on immigrant and native wages, such favorable economic trends will be attributed to years since migration, and estimates of assimilation effects will be upwardly biased. As shown in table 2, the standard methodology overstates the gain in immigrant wages relative to native wages after 20 years by 4.4 to 8.0 percentage points, depending on the group considered (see table rows labeled "Bias"). What these results demonstrate is that, because immigrant wages are more sensitive to changes in economic conditions than are native wages, and because the unemployment rate trended downward over the sample period, estimates of assimilation effects are upwardly biased when the empirical model assumes that period effects are equal for immigrants and natives.
C. Local Unemployment and the Immigrant-Native Wage Gap
With immigrant wages exhibiting greater sensitivity to economic conditions, the level of unemployment might be expected to influence the wage assimilation process. To shed light on this issue, in figure 3 we plot the predicted wage gap between immigrants and natives for three different levels of unemployment, reflecting the 10th, 50th, and 90th percentiles in the immigrant sample. (The 50th-percentile curves correspond to the differentials discussed in the previous subsection.) Interestingly, within each gendereducation group the gap profiles roughly converge toward some common level, irrespective of unemployment regime. After 30 years in the United States, the wage disadvantage of male immigrants with less than high school or a highschool education tends toward approximately 21%; for college males, 13%; and for females, between 12% and 15%.
The path of the wage gap depends, however, importantly on the level of unemployment. As the figure illustrates, the wage differential is always larger-given gender, education, and years since migration (that is, age)-when unemployment is high. At the time of entry, the wage gap for female and low-education male immigrants is considerably larger during the high-unemployment regime than during the lowunemployment regime. In other words, female and loweducation immigrants benefit greatly from favorable economic conditions at the time of entry. 23 For high-schooland college-educated male immigrants, entry wages are less sensitive to economic conditions, but the rate of change of wages depends on the unemployment regime. Under favorable conditions, the immigrant-native wage gap for these groups reaches its long-term level after approximately 15 years. Under less favorable economic conditions, the process takes 30 years.
tions across census years), census data yield only minor differences between estimates based on the standard and augmented methodologies. 23 An apparent anomaly in figure 3 is that, for low-education immigrants, the wage gap widens after fifteen years in the country. The widening gap reflects the pattern depicted by the low-education profiles in figure 2 ; at approximately age forty, immigrant profiles flatten out while native wages continue to grow moderately. In Figure 4 , we focus specifically on how the responsiveness of wages to changes in local unemployment depends on age and years since migration. The figure plots the estimated wage-curve elasticity for immigrants arriving at age 25 onward and for a native comparison group. In all six panels, the wage curve is steeper (that is, wages are more responsive) for immigrants at any given age. For natives, the figure shows a clear pattern with wages becoming less responsive to changes in local labor market conditions with age for male workers, whereas no clear pattern is found for women. Immigrant and native elasticities converge, however, as wage curves of immigrants become similar to those of natives after 30 years (that is, at age 55).
The solid curves in figure 4 trace out the difference between wage-curve elasticities for natives and immigrants, and describe how the wage curve for immigrants evolves with years since migration (holding age constant). The slope of this curve captures how the wage-curve elasticity changes with an increment in YSM, which, by Young's theorem, equals the marginal effect of log unemployment on wage growth following an extra year in the United States (that is, ‫ץ‬ 2 w/‫ץ‬u ‫ץ‬YSM ϭ ‫ץ‬ 2 w/‫ץ‬YSM ‫ץ‬u). As discussed in section II, at low YSM the sign of this cross derivative depends on which of the two processes, bargaining or human capital accumulation, dominates the unemploymentwage relationship of immigrants. At high YSM, both effects are positive and pull in the same direction. Therefore, a prediction of the theoretical framework is that the cross partial derivative is negative only at low YSM (if at all) and positive at high YSM.
The plots in figure 4 confirm this prediction. For all three male immigrant groups, the wage-curve elasticity becomes more negative at low YSM, reflecting that, during early years after arrival, the detrimental effect of high unemployment on the accumulation of U.S.-specific human capital dominates the bargaining process. For females, the wage curve becomes flatter with an extra year in the United States even at low YSM-suggesting, perhaps, that the humancapital accumulation explanation is less important for women than for men. Alternatively, the effect of years of residence on outside job prospects and bargaining strength may be more important for female immigrants. At high values of YSM (empirically, 10-15 years), the wage curve becomes flatter with time in the United States. These patterns are consistent with the dichotomous theoretical framework that holds that local unemployment affects the relative wages of immigrants both through their bargaining position and through their acquisition of country-specific human capital.
D. Immigrant Cohort Differentials
The final issue to consider is whether or not allowing for local unemployment affects the estimates of wage differentials across immigrant cohorts. A central theme of recent research has been the decline in wages across successive immigrant cohorts. Borjas (1995) , for example, points to a secular decline in cohort effects. Of particular relevance, the conclusion of Borjas (and of other studies that use census data) that entry wages continued to fall in the 1980s is contradicted by prior studies based on CPS data. Two recent studies that draw on the immigrant supplements to the CPS report evidence that the negative trend in cohort effects turned around with the immigrant cohorts of the late 1980s (Sorensen & Enchautegui, 1994; Funkhouser & Trejo, 1995) . Both studies cite changes in U.S. immigration policy 
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Note: Wage-curve elasticities are calculated from coefficient estimates listed in Tables A3, A4 , and A5, columns 3 and 6. Immigrant elasticity is computed for someone who is 25 years of age at the time of immigration.
during the 1980s as a plausible explanation for such a turnaround. With enactment of the Immigration Act of 1990, U.S. policy has further strengthened its emphasis on skilled immigration, and it is of particular interest to assess whether or not such policy changes has resulted in higher entry wages of immigrants that arrived during the 1990s.
In figure 5 , we plot the fixed cohort differentials for each of the six gender-education groups, based on both the standard and augmented methodologies. To facilitate comparisons with the immigrant-native wage gaps discussed in the two preceding subsections, each displayed differential is computed as the deviation from the weighted mean cohort effect of the respective gender-education group. The figure illustrates systematic differences between estimates from the two methodologies. The standard methodology overstates wage effects for recent immigrant cohorts, and, correspondingly, understates the relative wage capacity of early cohorts. With a negative trend in unemployment over the sample period, recent arrival cohorts are, on average, observed during more favorable economic times than are the older cohorts. When the empirical methodology assumes equal period effects for immigrants and natives, and therefore fails to consider the gain in relative immigrant wages caused by the economic upturn of the 1990s, estimated cohort effects for recent arrivals contain a positive bias. As the figure reveals, for the 1996-1999 arrivals the bias in estimates based on the standard methodology is 6 percentage points for the low-education and high-school groups and 4 for college-educated immigrants.
Consistent with the findings of the earlier CPS studies, the standard methodology suggests a definite turnaround in the cohort patterns during the 1980s, with significant positive trends in the cohort effects of immigrants arriving during the 1990s. This pattern arises for all six gendereducation groups considered. Accounting for differential immigrant-native sensitivity to local unemployment, we find a modest improvement in cohort effects during the late 1990s-but only for male immigrants. For female immigrants, the decline in cohort effects may have stalled during the 1990s, but there is no evidence of an upsurge. For male immigrants, any upsurge appears to have been short-lived; for all education groups the estimated earnings capacity of the most recent arrival cohort (those entering the United States since 2000) falls below that of the late-1990s cohort (although differences are not statistically significant). Despite such recent developments, the empirical evidence lends support for the notion that added emphasis of U.S. policy on skilled immigration during the 1990s may have led to improved wages for male immigrants. 24
VI. Summary and Conclusion
This paper uses CPS data from 1979 to 2003 to examine the relationships between local labor market unemployment and wages of immigrants and natives. A principal finding of the study is that immigrant wages are more responsive than native wages to changes in local labor market conditions. As a result, the native-immigrant wage gap widens during economic downturns and contracts when labor markets strengthen. The empirical evidence reveals certain 24 In addition to the improvement in earnings capacity within education groups displayed in figure 5, policy may have led to a shift across education groups. The CPS data suggest that this may have taken place. In our samples, there is a secular decline in average years of schooling across immigrant arrival cohorts up until 1988-1991 . Average educational attainment has been on the rise in recent cohorts.
FIGURE 5.-ESTIMATED COHORT WAGE DIFFERENTIALS
Note: Arrival cohort wage differentials are based on coefficient estimates reported in tables A3, A4, and A5, columns 1 and 4 (standard method) and columns 3 and 6 (augmented method). Displayed differentials are computed as deviations from the weighted mean coefficient estimate.
differences by gender and educational attainment: For female immigrants and for male immigrants with less than a high-school education, local unemployment primarily affects the level of wages and, in particular, wages at the time of entry. For male immigrants with a high school or a college education, there is a larger effect of local unemployment on wage growth during the early years in the United States. These results are consistent with our theoretical framework in which wages of immigrants are affected by local labor market conditions both through their accumulation of host-country-specific human capital and their wagebargaining outcomes.
Based on the CPS samples, we show that the standard synthetic panel methodology-which assumes that changes in aggregate macroeconomic and labor market conditions have the same relative effect on native and immigrant wages-yields upwardly biased estimates of immigrant wage growth. The positive bias arises because the methodology attributes the wage effects of improving labor market conditions during the 1990s to immigrant wage assimilation. Similarly, improving economic conditions during the sample period induces a positive bias in estimated cohort effects of recent immigrant arrivals when estimates are based on the standard methodology. Augmenting the synthetic panel methodology with wage-curve effects, and allowing the elasticity of wages with respect to local unemployment to differ for immigrants and natives, we relax the equal-period-effects assumption and allow for differential responsiveness of immigrant and native wages to changes in local labor market unemployment. According to the empirical analysis, the standard methodology overstates wage assimilation effects after 20 years in the United States by 5 to 8 percentage points, depending on the gender and educational attainment of the immigrant. The positive bias in relative wages of immigrant cohorts that arrived during the late 1990s is estimated to be between 4 and 6 percentage points. These findings warn that empirical studies of immigrants' labor market performance need to consider trends in macroeconomic conditions in the data. This point may be especially pertinent to studies based on longitudinal data. 25 For example, studies that track individual wages in panel data that cover the economic expansion of the 1990s are likely to overstate relative immigrant wage growth unless they take account of the improving economy.
Interestingly, the patterns of bias in results based on the standard methodology and the CPS samples are exactly opposite to those we uncover in a companion study of immigrants in Norway (Barth et al. 2004) . But, importantly, the trend in macroeconomic conditions in the Norwegian samples is also opposite to that in the CPS data. Like many other European countries, Norway experienced a dramatic rise in unemployment during the 1980s and early 1990s, and this shift induced a positive trend in unemployment in the data used in the Norwegian study. The positive trend in unemployment is shown to lead to severe negative bias in estimates of assimilation rates and understatement of the earnings capacity of recent immigrant arrival cohorts from non-OECD countries. Taken together, the two studies from different continents offer reinforcing evidence that immigrants and natives are not equally affected by changes in macroeconomic conditions and that failure to consider such differences may bias assessments of the economic progress of immigrants.
An important implication of the finding, that wages of immigrants are more sensitive to unemployment than are wages of natives, is that measurement of the relative economic performance of immigrants depends on the economic conditions underlying the data at hand. In the United States, the major studies of immigrant wage assimilation, such as Chiswick (1978) , Borjas (1985 Borjas ( , 1995 , LaLonde and Topel (1992) , and Schoeni (1997) , are based on data from one, two, or all of the 1970, 1980, and 1990 censuses, and existing evidence is therefore conditional on the strength of the U.S. economy during the year preceding past census years. As figure 1 revealed, each of the three censuses followed periods of significant economic expansion. In fact, the average national unemployment rate for 1969, 1979, and 1989 was 4.9%, whereas the average for the three decades of the 1970s, 1980s, and 1990s was 6.4%. According to our estimates, the difference implies that relative wages of lesser-educated male immigrants were 3.6 percentage points, and those of college-educated 1.9 points, higher in census data than under "normal" economic conditions. Thus, because of the favorable economic conditions during census years, past use of census data has led to overstatement of the economic assimilation of U.S. immigrants. Unfortunately, such overstatement is likely to be exacerbated in analyses based on data from the 2000 census. Note: EDUC2 denotes grades 10 and 11 in the low-education samples and bachelor's degree in college samples; EDUC3 denotes graduate degree in the college samples. Note: EDUC2 denotes grades 10 and 11 in the low-education samples and bachelor's degree in the college samples; EDUC3 denotes graduate degree in the college samples. Note: Standard errors are reported in parentheses and are computed with state-by-month clustering of observations. In columns (3) and (6), YSM and age effects are evaluated at the median unemployment rate in the immigrant sample (5.5%), and ln(unemployment) effects are evaluated at age 21 and YSM ϭ 0. Omitted categories are: educational attainment, grades 0-9; immigrant cohort, -2003 region of birth, Europe; period, November 1979 -February 1980 and state, Alabama. Note: Standard errors are reported in parentheses and are computed with state-by-month clustering of observations. In columns (3) and (6), YSM and age effects are evaluated at the median unemployment rate in the immigrant sample (5.5%), and ln(unemployment) effects are evaluated at age 21 and YSM ϭ 0. Omitted categories are: educational attaintment, grades 0-9; immigrant cohort, -2003 region of birth, Europe; period, November 1979 -February 1980 and state, Alabama. Note: Standard errors are reported in parentheses and are computed using state-by-month clustering of observations. In columns (3) and (6), YSM and age effects are evaluated at the median unemployment rate in the immigrant sample (5.5%), and In(unemployment) effects are evaluated at age 21 and YSM ϭ 0. Omitted categories are: educational attainment, some college but not bachelor's degree; immigrant cohort, -2003 region of birth, Europe; period, November 1979 -February 1980 and state, Alabama. 
APPENDIX
